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The need to recognize individuals in population dynamics studies has led to 
the development of numerous marking methods (Marion & Shamis, 1 977 ; Bub & 
Oelke, 1 980). 
Between 1 9 8 1  and 1 987, little egrets (Egretta garzetta) were individually 
marked in the Camargue (South of France) using combinations of colour rings, 
but this did not prove to be very satisfactory because of the complexity of sorne 
codes, the difficulty of reading combina ti ons when the birds were feeding in water 
or among vegetation, and because of ring loss and discoloration. Wing tags were 
therefore used as from 1 988 .  These tags have been fitted to nestlings and to adult 
birds captured on the nest using a narcotic. 
There have been many reports of ill-effects caused by wings tags on migration 
(Howe, 1980), on nesting survival (Saunders, 1 988) and especially during the 
breeding season (Southern & Southern, 1985 ; Kinkel, 1989 ; Bustnes & Erikstad, 
1 990) . Ill-effects caused by wing tag shape have also been reported (Chapman & 
Chapman, 1 990) . 
After four years of use, it therefore seemed appropriate to estimate the 
influence of capture and mar king on adult egrets during the breeding season. The 
effects of capture and of capture followed by wing tagging were evaluated by 
comparing the breeding success of nests in which one parent had been captured, 
or captured and tagged, with a series of control nests. 
1 . - METHODS 
The effects of capture were measured in 1 990 in a colon y of about a thousand 
pairs of mixed tree-nesting heron species in a stone pine (Pinus pinea) wood. The 
breeding success of ali egret nests in one tree where each nest was given a narcotic 
hait was compared with that of a series of similar egret nests in a neighbouring 
control tree. 
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Incubating adult birds were narcotized using a capsule containing 9 mg of 
a-chloralose, hidden in a small fish placed on the nest. After severa! trials with 
different doses, this quantity proved to be sufficient to narcotize an adult egret, 
without there being any ill-effects in the event of a bird accidentally ingesting two 
baits. Certain precautions must be taken in using this procedure : there must be no 
water under the nests where the narcotized birds could drown, and there must be 
no large nestlings capable of taking the hait in nearby nests. Each treated nest 
only received a single hait. Three-quarters of an hour to an hour la ter narcotized 
birds were collected from under the trees or sometimes from the nests. 
Ali the nests under observation were individually identified. The nest 
contents were checked once a week until the nestlings were about 1 5  days old, 
when they were measured, weighed and ringed. Capture of adults, which took 
place towards the end of the incubation period, bad no effect on the elu teh size. 
The reproductive variables selected for measurement were the number of 
chicks hatching and the number of chicks surviving at 1 5  days. In addition, 
Mayfield's ( 1 975) method was used to calculate nest and nestling survival. 
Comparison of survival probabilities was carried out using the Hensler and Nicols 
( 198 1)  mode!. The body condition of the nestlings in the two groups was 
compared using the regression of weight against tarsus length. The significance 
leve! for comparisons was 5 % .  
In 1 99 1 ,  the effects o f  wing tagging were measured in a colony containing 
about forty pairs of little egrets and about ten pairs of night herons (Nycticorax 
nycticorax) established in a tamarisk ( Tamarix gal/ica) wood, by comparing the 
reproductive variables in nests in which one adult was tagged with those in other 
nests in the colony. Since it was not possible to attribute most of the adults to a 
particular nest when they were captured, an observation tower was set up in this 
colony to identify the nests of marked birds. Among the birds which bred 
successfully, the other parent could be identified individually in 20 pairs, and 
seven of these were wing tagged. 
The wing tags used, measuring 6 x 2 .5  cm, were eut from a plastic fabric 
(Saflag), reinforced at the point of attachment then fixed to the outer third of the 
patagium by a stainless steel clip. A pair of tags weighed 2 .7  g or 0 .5 % of the 
weight of an adult bi rd. A three figure code was written on the tag in indelible ink. 
2 . - RESULTS
2. 1 .  - INFL UENCE OF CAPTURE
2. 1 . 1 .  - Capture success
Because sorne egrets refuse the hait, others consume two and others cannot 
be found among the bushes or the colony surroundings, the capture rate for 
incubating birds (number of birds captured as percentage of baits put out) was 
only 48 % .  This capture success varied from year to year and with hait quality 
(size, freshness) from 21 % (n = 56 baits) to 84 % (n = 25 baits) . 
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The effects of capture were therefore estimated by comparing the reproduc­
tive success of nests in a tree in which at least one breeding adult in four was 
captured, with that of nests in a control tree . 
2. 1 .2 .- Comparison of reproductive variables 
There was no significant difference in the number of chicks hatching or 
surviving to 1 5  days between the nests in the tree in which the adults were 
narcotized and those in the control tree. No difference in the survival probabilities 
was significant at any stage of breeding (Table 1). 
TABLE 1 
Comparison of reproductive results between the tree in which adults were narcotized 
and the control tree ( ± standard err or) .
Trees Narcotized adults Contrais 
Nestlings hatched 3 .36 ± 0.27 3 .76 ± 0.30 t test 
n = 19 n = 17 n.s .  
Nestlings surviving at 15 days 2.89 ± 0.26 3 .06 ± 0.29 t test 
n = 1 5  n = 1 6  n.s. 
Daily survival probability of eggs 0.994 1 Hensler 
n = 22 n = 21  n.s. 
Hatching probability 0.784 0.880 t test 
(5 1 /65) (59/67) n.s. 
Daily survival probability of nestlings 0.988 0.985 Hensler 
n = 18  n = 1 7  n.s. 
2 . 1 . 3 .  - Comparison of nestling body condition 
Most of the nestlings in the nests with a narcotized parent were measured and 
ringed . Comparison of the slopes of the weight/tarsus length regression lines and 
of the values of the origin (Table Il) revealed no significant difference in nestling 
body weight between trees. 
2.2. - INFLUENCE OF T AGGING 
2.2 . 1 .  - Comparison of reproductive variables 
The reproductive success of pairs in which one parent was wing tagged was 
not different from those in which neither bird was tagged (Table Il). 
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TABLE II 
Comparison of the regression /ines of weight against tarsus length of nest/ings 
from the tree in which adults were narcotized and those in the control tree. 
Trees 
Narcotized Adults 
Con trois 
n 
56 
46 
r 
0.96 
0.97 
Analysis of Covariance 
F = 0.757 n.s .  with 1 and 1 0 1  d.f. 
Comparison with values for origin 
F = O.o35 n.s .  with 1 and 1 02 d.f. 
TABLE III 
Regression 
W = 8.39 T - 1 66.52 
W = 8 .01  T - 1 48 .40 
Comparison of reproductive results between nests where one adult was tagged 
and control nests ( ± standard error) .
Nests 1 Adult tagged Controls 
Nestlings hatched 3 .43 ± 0.27 3 .46 ± 0.23 t test 
n = 7 n = 1 3  n.s .  
Nestlings surviving at 1 5  days 3 .43 ± 0.27 3 . 1 5  ± 0.34 t test 
n = 7 n = 1 3  n.s. 
Daily survival probability of eggs 0.820 0.857 Hensler 
n = 7 n = 1 3  n.s. 
Hatching probability 0.960 0.932 t test 
( 14/25) (45/48) n.s. 
Daily survival probability of nestlings 1 0.906 Hensler 
n = 7 n = 1 3  n.s. 
2.2.2. - Comparison of nestling body condition 
Of the 56 nestlings weighed and measured in this colony, 22 belonged to pairs 
in which one of the parents was wing tagged. The body condition of these 22 
chicks was not significantly different from the 34 others (Table IV) . 
3 .  - DISCUSSION 
Capturing adult little egrets at the end of the incubation period in the way 
that it is carried out in the Camargue has not been shown to have any ill-effects 
on the outcome of reproduction. The proportion of nests deserted ( 1 /25) in the 
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TABLE IV 
Comparison of the regression /ines of weight against tarsus /ength of nestlings 
from nests in which one of the parents was tagged and those in control nests. 
Nests 
1 Adult tagged 
Contro1s 
n 
22 
34 
0.95 
0.95 
Ana1ysis of Covariance 
F = 0.45 1 n.s. with 1 and 52 df. 
Comparison with values for origin 
F = 1 .983 n.s. with 1 and 53 d.f. 
Regression 
W = 7.79 T - 1 22.04 
W = 7.35 T - 107.97 
tree in which capturing was carried out was not different from that in the control 
tree ( 1 /23). lt was much lower than was reported when another method was used 
(Jewell & Bancroft, 1 99 1 ), when the high rate of nest loss of captured birds was 
attributed to predators. In this study the large size of the colony could have 
provided a degree of safety for the nests . 
This technique is not however without disadvantages. In addition to the 
precautions mentioned in the methods, the time taken for the adults to regain 
consciousness (3 to 4 hours) could also favour predation in more vulnerable 
colonies.  
Wing tagging bad no influence on reproductive success. If this method 
produces any hindrance this must be temporary for an adult bird that is 
accustomed to its physical integrity, and negligible for an adult tagged as a 
nestling. The potential disadvantages of wing tags should not hi de the advantages 
provided by this method such as ease of detection and the large number of 
possible combinations (colours, codes) which have enabled a number of parallel 
studies to be carried out in the Mediterranean region. 
SUMMARY 
Adult little egrets were captured on the nest and wing tagged for four years 
in the Camargue. The reproductive success of these birds was compared with that 
of a control group. There was no significant difference between the two groups at 
any time during the breeding season in reproductive variables nor in nestling body 
condition. 
The capture and marking methods used can therefore be considered as 
effective and safe. 
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RÉSUMÉ 
En Camargue, depuis 4 ans, des aigrettes garzettes adultes sont capturées sur 
le nid et marquées par plaque alaire. Le succès de reproduction de ces oiseaux a 
été comparé à celui d'un groupe témoin. Aucune différence n'est significative, 
quelque soit la phase de nidification considérée. Il n'apparaît pas, non plus, de 
différence entre la condition corporelle des poussins issus des différents groupes. 
Les méthodes de capture et de marquage utilisées peuvent donc être 
considérées comme efficaces et sûres. 
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